Introduction
The eastern Tianshan is located in the eastern of Xinjiang, bordered by Xiaorequanzi to the west and Gansu-Xinjiang border area to the east, with an area of about 60000 km 2 , and is an important ore concentration area of Cu, Ni, Au, Fe, Pb and Zn in China (Wang, et al., 2006) . The Dannanhu arc belt is one of the most significant metallogenic belts of the eastern Tianshan. Several important porphyry deposits have been discovered in this region including the Tuwu-Yandong, Linlong, Chihu, Yuhai and Sanchakou deposits. In the last decades, numerous studies have completed on the late Palaeozoic magmatic rocks in the Eastern Tianshan orogenic belt, but less attention has been paid to the early Palaeozoic igneous rocks.
Recently, several new early Paleozoic Cu-polymetallic deposits were discovered in the Kalatag area, eastern Tianshan, i.e., South Meiling VMS deposit, Hongshi hydrothermal vein deposit and Yudai porphyry deposit (Deng, et al., 2016a, b) . The exploration for Yudai Cu deposit in the Kalatag area began in 2011. Its research and geological exploration level is still low. There are no publicly reported and lack of geological characteristics, genesis and geodynamic setting of theYudai deposit. This paper is mainly describe the above issues.
Deposit geology
The Yudai copper deposit is situated in the western part of the Kalatag district. The orebody is located in the central of the Yudai ore district, which occurred as lenticular and distributed in quartz diorite porphyrite and wall rocks. It is 1.5 km in length, 10 to 400 m in width, with dips toward southwest at angles of 28° to 45°. The Cu grade ranges from 0.08% to 1.02%. Ore styles in the Yudai porphyry copper deposit are dominated by disseminated and veinlet. Ore minerals are composed of pyrite, chalcopyrite and magnetite, with minor chalcocite and molybdenite. Gangue minerals include chlorite, quartz and sericite, with minor epidote and carbonate minerals. The hydrothermal alteration include potassic, silicification, chloritization, epidotization, sericitization and carbonation, which is zoned from the centre of the quartz diorite porphyrite to the wall rocks as follows: potassic-silicification-sericitization zone, silicification-sericitization-pyritized zone, chloritization-epidotization-carbonation zone.
Significance
The quartz diorite porphyrite are calc-alkaline and low-tholeiite series with high The Kalatag island arc offers an opportunity to unravel the mechanism of magma formation and geodynamic evolution of the Eastern Tianshan orogenic belt. However, the tectonic setting of early Paleozic magmatic rocks has been debated with two contrasting interpretations: (1) based on study of the intrusions from the Yuhai and Sanchakou district, Wang and Zhang (2016) correlating it with the north-dipping Paleo-Tianshan ocean subduction beneath the Dananhu-Tousuquan arc; (2) Ma et al. (2015) arguing for a south-dipping Kelamaili ocean subduction beneath the Harlik-Dananhu arc. It is interesting to note that these two opposite views have been drawn out from similar geological, petrological and geochemical data.
Considering that the ~430 Ma South Meiling VMS system (Deng, et al., 2016a ) present in the south of the Kalatag island arc, we preferentially suggest that the southward subduction of the Kelamaili Ocean beneath the Dananhu-Tousuquan arc resulted to Kalatag arc-basin system during late Ordovician to early Silurian. The Yudai adakitic magmas were formed by the interaction between subducted oceanic slab and mantle wedge peridotite.
